Multi-gene vaccination against malaria: A multistage, multi-immune response approach.
An ideal malaria vaccine will induce immune responses against each stage of the Plasmodium spp life cycle. During its complicated life cycle, the parasite exists extracellularly in the host's bloodstream, within cells that express major histocompatibility complex (MHC) molecules (hepatocytes), within cells that do not express MHC molecules (erythrocytes) and within the mosquito vector. Different arms of the immune system are required to attack the parasite at the different stages. Therefore, a multistage vaccine must be a multi-immune response vaccine. In addition, given the unique antigenicities of the different stages of the life cycle, implicit in this definition is that the vaccine be multivalent. Here, Denise Doolan and Stephen Hoffman present the rationale for developing a multistage, multivalent, multi-immune response malaria vaccine and explain why, among currently available technologies, DNA vaccines may offer the best prospect for success.